The extended CSL-model i s a p p l i e d t o s t r u c t u r e a n a l y s i s o f b o u n d a r i e s which a r e o b s e r v e d i n h i g h r e s o l u t i o n e l e c t r o n microscope (HREM) images between t w o c r y s t a l s w i t h t w o d i f f e r e n t l a y e r s t r u c t u r e s . An HREM i m a g e f o r t h e t w i s t boundary i s p r e s e n t e d and t h e CSL-pattern which i s p r e d i c t e d by t h i s e x t e n - 
I. INTRODUCTION One o f t h e most u s e f u l and b a s i c method f o r t h e s t r u c t u r e a n a b y s i s o f i n t e r n a l i n t e r f a c e s o f c r y s t a l s i s t h e C o i n s i d e n c e S i t e L a t t i c e m o d e l (CSL-model).

I n d r a w i n g i n t e r p e n e t r a t i n g l a t t i c e s w h i c h i s t h e f i r s t s t e p o f t h e CSL-model, b e u s u a l l y u s e t h e l a t t i c e p o i n t s of t h e B r a v a i s l a t t i c e o f t h e c r y s t a l . When t h e CSLm o d e l i s a p p l i e d t o t h e compound w i t h c o m p l e x c r y s t a l s t r u c t u r e s l i k e t h e L a v e s phase, it i s r e a s o n a b l e t o e x t e n d t h e meaning o f t h e l a t t i c e p o i n t s t o some e x t r a p o s i t i o n s I n t h e u n i t ce11[1,21. T h i s e x t e n s i o n a c c e p t a b l e i n s u c h a c a s e a s t h e c r y s t a l s t r u c t u r e h a s t h e e x t r a e q u i v a l e n t p o s i t i o n s i n t h e u n i t c e l l . T h e s e p o s i t i o n s m u s t b e s o m e t i m e s s u bl a t t i c e p o i n t s i n t h e u n i t c e l l , o r t h e
a p p r o p r i a t e e q u i v a l e n t p o s i t i o n s i n e v e r y a s y m m e t r i c u n i t . I n some c a s e s i n which t h e c r y s t a l s t r u c t u r e s have s e v e r a l l o c a l l y e q u i v a l e n t p o s i t i o n s w i t h i n a u n i t c e l l , t h e y a r e a l s o t h e c a n d i d a t e f o r t h e e x t r a l a t t i c e p o i n t s f o r d r a w i n g t h e i n t e r p e n e t r a t i n g l a t t i c e s . I n t h e m o s t p r a c t i c a l c a s e which i s u s u a l l y t h e c a s e f o r r a t h e r s i m p l e compounds, it may b e p o s s i b l e t o a d o p t t h e a t o m i c s i t e s a s t h e l a t t i c e p o i n t s .
An i n t e r m e t a l l i c compound c a l l e d L a v e s p h a s e i s u n d e r s t o o d t o b e a l a y e r s t r u c t u r e . The l a y e r s t r u c t u r e s 2H. 4H, 6H a n d 9R h a v e t h e l a y e r s e q u e n c e s AB, ABAC, ABCACB a n d ABCBCACAB, r e s p e c t i v e l y . S i n c e a l l t h e l a y e r s a r e c o m p o s e d o f a t o m s w i t h n e a r l y i d e n t i c a l a r r a n g e m e n t s , a l l t h e o r i g i n s i n e a c h l a y e r a r e adopted a s t h e l a t t i c e p o i n t s f o r d r a w i n g t h e i n t e r p e n e t r a t i n g l a t t i c e s . I n o u r p r e v i o u s p a p e r s , we a p p l i e d t h i s m e t h o d t o t h e L a v e s p h a s e a n d o b t a i n e d a c h a r a c t e r i s t i c p a t t e r n of CSL which was named CSL-pattern. Using t h i s p a t t e r n we have succeeded t o a n a l y z e t h e b o u n d a r y s t r u c t u r e s b e t w e e n t w o c r y s t a l s o f t h e Mg-base L a v e s phase [3,41. We have a l s o r e p o r t e d t h a t t h e DSC-lattice i n t h i s e x t e n d e d s e n s e was a key t o a n a l y z e s t r u c t u r e s o f t h e boundary d i s l o c a t i o n s .
I n t h i s p a p e r we w i l l f i r s t s u m m a r i z e t h e e x t e n d e d CSL-model w h i c h we h a v e proposed, and t h e n we w i l l d e m o n s t r a t e t h e h i g h r e s o l u t i o n e l e c t r o n m i c r o s c o p i c (HREM) micrographs o b t a i n e d f o r t h e t w i s t boundary of t h e 4H/4H i n t e r f a c e a s w e l l a s f o r t h e tilt b o u n d a r y o f t h e 2H/9R a n d 4H/9R i n t e r f a c e s , a n d we w i l l show
THE EXTENDED CSL-MODEL
Here we summarize the extended CSL-model in the case of the layer structures.
(1) All the origins in each layer are adopted as lattice points. t h e CSL-pattern i n t h e i n t e r -; t l @ ; p . : ' . @ @ @ c l e a r l y s e e n i n t h e p h o t o -)
------" n *--" -n ---" ,.-".-.* -A -.
I n t h e c l u s t e r s o f t h e F i g . 3. C S L -p a t t e r n f o r 2H/9R b o u n d a r y . c o i n c i d e n c e sites, t h e s a m e ( a ) 2 H / 9 R ( O b v e r s e ) , ( b ) Z H / g R ( R e v e r s e ) . a t o m i c c o n f i g u r a t i o n i s k e p t beyond t h e t w i s t boundary from t h e upper s i d e t o t h e l o w e r s i d e of t h e t w o t h i n s u p e r p o s i n g c r y s t a l s .
111-2. 2H/9R T i l t Boundary I n t h e t i l t b o u n d a r y t h e C S L -p a t t e r n c a n n o t b e s e e n a s a p a t t e r n a s
i n s u c h a way a s t h e c o i n c i d e n c e s i t e s a r e s h a r e d a s many a s p o s s i b l e by t h e a d j a c e n t c r y s t a l s . I n Fig. 2 , a tilt b o u n d a r y b e t w e e n t w o d i f f e r e n t l a y e r s t r u c t u r e s such a s 2H and 9R i s p r e s e n t e d . T h i s photograph must be compared w i t h a d r a w i n g o f t h e 2H/9R i n t e r p e n e t r a t i n g l a t t i c e s o f Fig. 3(a) . I n t h i s c a s e t w o t y p e s of c l u s t e r s of t h e c o i n c i d e n c e s i t e s a r e expected; one c o n s i s t s o f f o u r c o i n c i d e n c e l a t t i c e s i t e s and t h e o t h e r two c o i n c i d e n c e l a t t i c e s i t e s . An a r r a y o f t h e c l u s t e r s a l o n g t h e c -p l a n e of t h e 2H s t r u c t u r e is h o r i z o n t a l l y observed a t t h e c e n t e r of t h eShifting one of two adjacent crystals by a DSC-lattice vector bl or b2, most of CSL-patterns are reproduced in the same pattern but some are not reproducible. If the CSL-pattern is not reproducible, the E-factor cannot be determined uniquely. In Table I the Z-values (11, E-factors (E) and their products (EZ) which will be called E1-value hereafter, are listed up. For the case where the CSL-pattern is reproduced by a single shift of one of the crystals, the E-factor is defined uniquely. Therefore the EZ-value 1s also calculated uniquely.
Since the meaning of the EX-value has a similar meaning to a usual Z-values, we can say that the smaller the product is, the more the coincidence sites occur at the boundary and the more the boundaries are stable.
On the other hand there are some cases where the CSL-patterns are not reproduced by a single shift of the DSC-lattice vector of one of two adjacent crystals. One of examples is the 6H/6H boundary. Since three times or more of such vectors are required to reproduce the same CSL-pattern, the perfect dislocations at boundary would have a larger Burgers vector and would have a larger step height at the boundary step compared with other types of the layer structures. It may be probable for the perfect dislocation at the boundary to dessociate into several partial dislocations. Three E-factors as well as corresponding products of the E-factors and 1-values are calculated for 6H/6H boundary and listed up in Table I .
It is difficult to define the z-valus for the boundary between two different layer structures. For such cases as 2H/9H or 4~/9R, Z-and E-values are not witten in Table I . This difficulty comes from the difference in the crystal volume per one lattice point between two different layer structures. But in the extended CSL-model we proposed the difficulty is overcomed. Since we took the lattice points at all the origins in each layer, the crystal volume per one lattice point is the same for any layer structures. Therefore, we can conclude that the EZ-values directly show the coincidency of the boundaries.
V. CONCLUSION
It is concluded that the detailed information on the boundary structures is obtained from the extended CSL-model when the interpenetrating lattices are figured out including the extra lattice positions other than the Bravais lattice points. 
